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Question 1 [10 marks]
For questions 1.1 – 1.8, choose one correct answer, and make a cross (X) in the correct block.
Question a b c d e
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.1 The domain of the function f(x) =
√
16− x2 is: (1)
(a) [0,∞)
(b) [−4, 4]
(c) (−∞,−4) ∪ (4,∞)
(d) (−4, 4)
(e) None of the above
1.2 Let f(x) =
{
x2 + 2 if x ≤ 4
6− x if x > 0 then, limx→4 f(x): (1)
(a) is 18
(b) is 2
(c) is 6
(d) does not exist
(e) None of the above
1.3 If f(x) =
√
3x4 + 1 then, f ′(x) = . . . (1)
(a) 1
2
√
3x4+1
(b)
√
12x3
(c) 6x
3√
3x4+1
(d) 6x3
(e) None of the above
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1.4 The number of bacteria growing in an incubation culture increases with time according to
B(x) = 6500 · (3x), where x is time in days. The number of bacteria when x = 0 and x = 4
respectively are: (2)
(a) 6500; 526500
(b) 19500; 526500
(c) 6500; 78000
(d) 6500; 175500
(e) None of the above
1.5 For the following joint distribution (1)
X=0 X=1
Y=0 0.14 0.26
Y=1 0.21 0.39
(a) the Cov(X, Y ) > 0
(b) the random variables X and Y are independent.
(c) P (X · Y = 0) = 0.14
(d) P (X + Y = 1) = 0.39
(e) None of the above
1.6 Let S = {0, 1, 3, 5, 6, 7} be the sample space of an experiment and let A = {0, 3, 5, 7},
B = {0, 3, 5, 6, 7}, C = {0, 5, 6}, D = {1} be the events in this experiment, then the event
A¯ ∩B ∩ C is: (1)
(a) {0}
(b) {6}
(c) {5}
(d) ∅
(e) None of the above
1.7 The Binomial Distribution with n-identical trials, P (success) = p and P (failure) = q (1)
(a) has a negatively skewed shape if p < q
(b) is called a Poisson Distribution if n = 1
(c) has the mode equal to the smallest integer greater than np− 1 + p
(d) All of the above
(e) None of the above
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1.8 In a survey it was found that 50% of all households in South Africa have a television set,
while 60% of all households own a radio and 35% of all households own both a television set
and a radio. The probability that a randomly chosen household in South Africa will own
either a television set or a radio or both these items is. . . (2)
(a) 0.85
(b) 0.95
(c) 0.15
(d) 0.75
(e) None of the above
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Question 2 [4 marks]
A Zoologist is worried about a burst in a population of bacteria affecting certain animals in the
zoo. The population of this bacteria consists of two types; B1 and B2 following B1(t) = 1 + t and
B2(t) =
1−2t
3
, where t is in hours and the population is in millions.
The total population is given by P (t) = B1(t) +B2(t).
2.1 Find P (t) (1)
2.2 Compute the inverse of the total population (2)
2.3 State whether or not the inverse is a function. (1)
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Question 3 [3 marks]
Solve for x:
119
e6x − 14 = 7
(3)
Question 4 [4 marks]
For what value of the constant c is the function f continuous on (−∞,∞)?
f(x) =
{
cx+ 7 if x ≤ 2
cx2 − 5 if x > 2
(4)
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Question 5 [3 marks]
Use the definition of derivatives (first principle) to find f ′(x), given:
f(x) =
1
x+ 4
where x 6= −4
(3)
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Question 6 [5 marks]
Evaluate the following:
6.1 f ′(x) if f(x) = 3−x (2)
6.2 f ′′(x) if f(x) = ln (ln(sinx)) (3)
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Question 7 [4 marks]
The function A(t) = −0.015t3 +1.05t, where t represents the time in hours, gives the alcohol level
in an average persons bloodstream, t hours, after drinking 8 oz of 100-proof whiskey. Find the
rate of change of alcohol level with respect to time when t = 2 hours. (4)
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Question 8 [11 marks]
100 pairs of plants are crossed, and each pair produces ten offsprings. The number of tall offspring
is then counted. Now suppose we gather the following information from this experiment:
Number of Tall Offspring Data
0 0
1 0
2 0
3 0
4 2
5 8
6 9
7 31
8 22
9 22
10 6
8.1 Find and draw a histogram of the probability of each simple event. (2)
8.2 Which simple event(s) is most likely? (0.5)
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8.3 Find and graph the cumulative distribution. (2)
8.4 Find the expectation of the data. (Hint: Use the probabilities in (8.1) and
∑
x∈X
xP (x)). (2)
8.5 Use (8.4) to find the variance and standard deviation of the data. (2.5)
8.6 Find the meadian and mode of the data. (2)
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Question 9 [6 marks]
9.1 State, without proof, Bayes’ Theorem (2)
9.2 Consider a disease with an imperfect test. Let D denote the event of an individual having
the disease, N the event of not having the disease, and P the event of a positive result on
the test. If P (D) = 0.2, P (N) = 0.8, P (P | D) = 1 and P (P | N) = 0.05. Calculate the
probability:
9.2.1 that the test releases a positive result, P (P ). (1.5)
9.2.2 a randomly chosen person is infected given positive test results, i.e; P (D | P ).
(2.5)
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Question 10 [7 marks]
Of all the Harry Potter books purchased in a recent year, about 60% were purchased for readers
13 or older. If 15 Harry Potter fans who bought books that year are surveyed, find the following
probabilies.
10.1 Exactly none of the fans who bought are 13 or older, i.e P (X = 0). (2)
10.2 Using the cumulative tables, the probability that at least three of them are 13 or older. (3)
10.3 Using the cumulative tables, find the probability that between three and twelve are 13 or
older. (2)
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Question 11 [7 marks]
The increased number of small commuter planes in major airports has heightened concern over
air safety. A South African airport has recorded a monthly average of 5 near-misses on landings
and take offs in the past 5 years. Find the probability that on a given month. . .
11.1 exactly no near-misses on landings and take offs, i.e P (X = 0) (2)
11.2 Using the cumulative tables, the probability that at least three near-misses. (3)
11.3 Using the cumulative tables, the probability that between three and twelve near-misses.(2)
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Question 12 [7 marks]
12.1 For a car traveling 60 km/h, the distance required to brake to a stop is normally distributed
with mean of 20 meters and standard deviation of 2.9 meters. Suppose that you are traveling
60 km/h in a residential area and a car moves abruptly into you path at a distance of 28
meters.
12.1.1 If you apply your brakes, what is the probability that you will brake to a stop
within 18 meters or less, i.e P (X ≤ 18). (2)
12.1.2 If you apply your brakes, what is the probability that you will stop within 15
to 22 meters? (2)
12.2 A soft drink machine can be regulated to discharge an average of µ millilitres per bottle. if
the millilitres of fill are normally distributed, with standard deviation equal to 5 millilitres,
give the setting for µ so that a 500 millilitre bottle will overflow only 1% of the time. (3)
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Question 13 [4 marks]
Suppose the following are measurements of the temperature T and insects size S.
T=10 T=20 T=30
S=5 0.2 0.1 0.0
S=20 0.1 0.2 0.1
S=80 0.0 0.1 0.2
Find the correlation of S with T . SHOW ALL WORKINGS. (4)
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Bonus Question [5 marks]
Some of the highest tides in the world occur in the Bay of Fundy on the Atlantic Coast of Canada.
At Hopewell Cape the water depth at low tide is about 2.0m and at high tide is about 12.0m.
The natural period of oscillation is a little more than 12 hours and on June 30, 2009, high tide
occured at 6h45am. This helps to explain the following model for the water depth D (in meters)
as a function of time t (in hours after midnight) on that day:
D(t) = 7 + 5 cos [0.503(t− 6.75)]
(a) Find the depth of the water at Noon? (i.e at t = 12 hours). (1.5)
(b) How fast was the tide rising or falling at Noon? (i.e at t = 12 hours). (3.5)
